We present here three analyses of semileptonic D-meson decays based on the 2.92 fb −1 of data collected by the BESIII experiment in 2010 and 2011 at the ψ(3770) peak. For the decay D + → K − π + e + ν e , its branching fraction is measured over the whole m Kπ region and in the K * (892) 0 window, respectively. A partial wave analysis (PWA) is performed, indicating an S -wave contribution of about 6%. The S -wave phase and the form factors are measured by the PWA and in a model-independent way. For the decay D + → ωe + ν e , an improved measurement of the branching fraction is performed and the form factors are determined for the first time. D + → φe + ν e is searched and an improved upper limit at 90% confidence level is set. For the decay D + → K L e + ν e , its branching fraction is measured for the first time and the CP asymmetry is presented. The product of the hadronic form factor and the CKM matrix element, f K + (0)|V cs |, is also determined in this decay.
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Introduction
The analyses presented in this paper are based on the 2.92 fb −1 of data sample [1] collected in e + e − annihilations at the ψ(3770) peak, which is accumulated with the BESIII detector [2] operated at the double-ring BEPCII collider. At the ψ(3770) peak, D mesons are produced in pairs, thus allowing us to use the technique of tagging D-meson decays [3] . If a decay of one D meson ("tagged decay") has been fully reconstructed in an event, the existence of another D decay ("signal decay") in the same event is guaranteed. In these analyses D − is firstly reconstructed in one of the six decay channels: 2 Study of D
The invariant matrix element of the D e4 decay of D + → K − π + e + ν e is the product of a leptonic and a hadronic current. Thus it's convenient for us to study the Kπ system in the absence of interactions with other hadrons and the hadronic transition form factors. In this analysis we measure the different Kπ resonant and non-resonant amplitudes that contribute to this decay, which can provide helpful information for the B -meson semileptonic decays. Also we measure the q 2 dependent transition form factors, where q 2 is the invariant mass square of the lepton pair of the eν e system. This can be compared with hadronic model expectations and lattice QCD computations [4] .
The signal yield is obtained by simply counting since the background level is lower than 1%. Using the tagging technique introduced in Sec. 1, the branching fractions are measured to be (3.71±0.03±0.08)% over the full m Kπ range and (3.33±0.03±0.07)% in the K * (892) 0 region, respectively. The 4-body D e4 decay can be uniquely described by five kinematic variables [5] : Kπ mass square (m 2 ), eν e mass square (q 2 ), the angle between the π and the D direction in the Kπ rest frame (θ K ), the angle between the ν e and the D direction in the eν e rest frame (θ e ), and the angle between the two decay planes (χ). Its PDF can be expressed based on the five variables and then the PWA is performed using an unbinned maximum likelihood method.
The PWA shows that besides the dominant K * (892) 0 , an S-wave contribution making of the non-resonant background term and the K * In the above PWA process δ S depends on m Kπ according to the LASS parameterization. Then we measure δ S in a model-independent way. We divide the m Kπ spectrum into twelve bins and perform the PWA fit with δ S in each bin as twelve additional fit parameters (within each bin the phase is assumed to be constant). Figure 2 illustrates the comparison of the model-independent measurement with that based on the LASS parameterization.
In the PWA, the helicity basis form factors are assumed to depend on q 2 according to the spectroscopic pole dominance (SPD) model. In order to achieve a better understanding of the semileptonic decay dynamics, we also measure the form factors in a model-independent way using the projective weighting technique, which is introduced in Ref. [6] .
Only candidates in the K * (892) 0 region ([0.8,1] GeV/c 2 ) are used, so that we can neglect other components than the K * (892) 0 and the non-resonant S-wave. The decay intensity of D + → K − π + e + ν e can be parameterized by form factors describing the decay into the vector meson K * (892)
, and by an additional form factor h 0 (q 2 , m) describing the non-resonant S-wave contribution. The form factors are measured by weighting the q 2 distributions based on the angular. The decay D + → φe + ν e has not been observed at present. The φ (ss) has different quark composition from the D meson (cd), so the process can only proceed either through ω −φ mixing or non-perturbative "weak annihilation" (WA). A measurement of the branching fraction can discriminate which process is dominant.
The signal yields are determined by the variable U , the difference between the missing energy and momentum [8] . The yield of D + → ωe + ν e is obtained from a fit to the U distribution as shown in the left plot of Figure 4 . And that of D + → φe + ν e is obtained by counting the number in the signal region [-0.05, 0.07] GeV as shown in the right plot, indicating no significant excess of signal events. The results are concluded in Table 1 , which are improved compared with previous reports. In order to measure the form factors in the decay D + → ωe + ν e , a five-dimensional maximum likelihood fit is performed in the space of m 2 , q 2 , cosθ 1 , cosθ 2 and χ, whose definitions are similar with those described for the decay D + → Kπe + ν e in Sec.2. The form factor ratios are determined from the fit: r V = 1.24 ± 0.09 ± 0.06, r 2 = 1.06 ± 0.15 ± 0.05, which are measured for the first time in this decay. The fitted projections over the five variables are illustrated in Figure 5 . 
Study of decay dynamics and CP asymmetry in
In charged D meson decays, CP asymmetry occurs when the absolute value of the decay amplitude for D decaying to a final state is different from the one for the corresponding CP -conjugated amplitude. The most optimistic model-dependent estimates put the SM predictions for the asymmetry as O(10 −3 ) or below [10] , so an observation of any CP -violating signal would be a sign of new physics. The hadronic matrix element of D to pseudoscalar meson process can be decomposed into contributions from longitudinal and transverse form factors. Neglecting the lepton mass, only the transverse form factor contributes. Various theoretical techniques provide slightly different q 2 dependencies of the form factors, High precision measurements of the partial decay width over different ranges of q 2 will distinguish which method correctly describes the non-perturbative dynamics of QCD. The D + → K 0 L e + ν e decay is investigated in this work with its branching fraction and CP violation firstly measured. q 2 dependence of the form factors are measured based on different theoretical models for the first time as well. 
which agrees well with the measurement of B(D + → K 0 S e + ν e ) by CLEO-c [11] . The CP asymmetry is determined to be
which is consistent with the theoretical prediction in Ref. [12] . We perform simultaneous fits to the distributions of the observed D + → K 0 L e + ν e candidates as a function of q 2 to determined the product of the hadronic form factor and the CKM matrix element f K + (0)|V cs |. The form-factor shape is described based on the simple pole model (m pole ), the modified pole model (α), two-parameter series expansion (r 1 ), and three-parameter series expansion (r 1 , r 2 ). As an example, Figure 7 shows the simultaneous fits using the two-parameter series expansion model, corresponding to the results: f K + (0)|V cs | = 0.728 ± 0.006 ± 0.011, r 1 = −1.91 ± 0.33 ± 0.24. 
